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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic light- 
emitting element which solves the problems of short circuit 
and dark spots caused by local protrusions of transparent 
conductive films of an anode. 

SOLUTION: This organic light-emitting element has the 
anode 12, having the two-layer constitution by respectively 
forming the polycrystalline transparent conductive film 12a 
on the surface of a glass substrate 11, and the amorphous 
transparent conductive film 12b on the film 12a. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic light emitting device characterized by to equip a transparence substrate side with 
the anode plate of the two-layer configuration which carried out film formation of the transparent 
conductive film amorphous on it for the transparent conductive film of polycrystal respectively in the 
organic light emitting device which consists of cathode which carried out membrane formation 
formation on the organic layer which the transparence substrate side was made to deposit the anode plate 
of the transparence which carried out membrane formation formation, and on this anode plate film, and 
this organic layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic light emitting device equipped with the 

luminous layer which consists of organic material. 

[0002] 

[Description of the Prior Art] Drawing 3 is the simple block diagram showing an example of an organic 
light emitting device. This organic light emitting device carries out film formation of the electron hole 
transportation layer 13, a luminous layer 14, and the electronic transportation layer 15 one by one on the 
transparent glass substrate 1 1 which carried out film formation of the anode plate 12, and has further 
structure which carried out film formation of the cathode 16 at the electronic transportation layer 15 so 
that it may illustrate. In addition, a glass substrate 1 1 has some which were formed by transparent 
plastics material. 

[0003] The anode plate 12 is formed with the large metal and large alloy of a work function. 
Specifically, it is the transparent conductive film of the polycrystal formed using ITO (oxide of indium- 
tin), Sn02 (tin oxide), ZnO (zinc oxide), etc. 

[0004] Moreover, film formation of the electron hole transportation layer 13, a luminous layer 14, and 
the electronic transportation layer 1 5 is carried out by organic material (organic compound). The 
macromolecule system material specifically represented with the low-molecular system material 
represented by AIq3 (aluminum chelate complex) and TPD (aromatic series diamine) or a PPV 
(polyphenylene vinylene) derivative is used. 

[0005] The above-mentioned cathode 16 is formed with the mixture of a metal and an alloy with work- 
related [ small ], or a these metals and an alloy. Specifically, it is the cathode which carried out thin film 
formation of calcium (calcium), aluminum (aluminum), an aluminum-Li (lithium) alloy, a Mg 
(magnesium)-Ag (silver) alloy, a Mg-aluminum alloy, the Mg-In (indium) alloy, etc. by approaches, 
such as vacuum evaporationo and sputtering. 

[0006] When the above-mentioned organic light emitting device impresses direct current voltage to an 
anode plate 12 and cathode 16, the electron hole poured in from an anode plate 12 is sent to a luminous 
layer 14 through the electron hole transportation layer 13. Moreover, the electron poured in from 
cathode 16 is sent to a luminous layer 14 through the electronic transportation layer 15. In a luminous 
layer 14, an electron hole and an electron recombine, by this, the organic material of a luminous layer 14 
will be in an excitation state, and an exciton generates. 

[0007] Thus, the generated exciton diffuses the inside of a luminous layer 14, deexcitation is carried out 
continuously to that ground state, light is then emitted, and this luminescence is injected through the 
electron hole transportation layer 13, an anode plate 12, and a glass substrate 11. 
[0008] Drawing 4 is the simple block diagram of the organic light emitting device constituted so that a 
luminous layer 14 might serve as the electronic transportation layer 15. As for this light emitting device, 
film formation of the anode plate 12 is carried out at a glass substrate 1 1, the laminating of the electron 
hole transportation layer 13 and the luminous layer 14 is carried out on it, and film formation of the 
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cathode 1 6 is carried out at the luminous layer 14. 

[0009] Drawing 5 is a simple block diagram of an organic light emitting device with which a luminous 
layer 14 serves as the electron hole transportation layer 13. As for this light emitting device, film 
formation of the anode plate 12 is carried out at a glass substrate 1 1, the laminating of a luminous layer 
14 and the electronic transportation layer 15 is carried out on it, and film formation of the cathode 16 is 
carried out at the electronic transportation layer 15. 

[0010] Drawing 6 is the simple block diagram of the organic light emitting device which is not equipped 
with the electron hole transportation layer 1 3 and the electronic transportation layer 1 5. As for this light 
emitting device, film formation of the anode plate 12 is carried out at a glass substrate 1 1, the laminating 
of the luminous layer 14 is carried out on it, and film formation of the cathode 16 is carried out at the 
luminous layer 14. 

[001 1] The organic light emitting device shown in drawing 4 , drawing^. , and drawing_6 emits light by 
impressing direct current voltage to an anode plate 12 and cathode 16 like the organic light emitting 
device shown in drawjng.3 , and this luminescence injects it through an anode plate 12 and a glass 
substrate 1 1 . 

[0012] The luminescent color of the above-mentioned conventional organic light emitting device has a 
large place depending on the organic material of a luminous layer 14. In current, the organic light 
emitting device of green, yellow, orange, red, and the blue luminescent color is put in practical use and 
proposed. 
[0013] 

[Problem(s) to be Solved by the Invention] As shown in drawing 7 , on the field of a glass substrate 11, 
patterning of the transparent conductive film of polycrystal is carried out after membrane formation and 
to an electrode configuration according to vacuum membrane formation or wet process, and thin film 
formation of the anode plate 12 of the above-mentioned organic light emitting device is carried out. 
[0014] Therefore, when carrying out membrane formation formation of the anode plate 12 using ITO of 
polycrystal, partial growth of crystal grain (grain) arises like a film formation fault, and local upheaval 
(many projecting parts of irregular arrangement) of a crystal arises on a film surface. 
[001 5] Since magnitude (height) becomes 1 500A or more, this local upheaval comes to break through 
the organic layer (an electron hole transportation layer or luminous layer) made to deposit on an anode 
plate 12. For this reason, the defect resulting from short-circuit or dark spot (non-light-emitting part) 
growth arises in a light emitting device. 

[0016] Moreover, if an organic layer is formed thickly and all local upheaval on an anode plate 12 tends 
to be covered, since the luminescence starting potential of an organic light emitting device will rise, the 
problem said that a light emitting device property falls arises. 

[0017] This invention aims at proposing the organic light emitting device which solved problems 
generated by local upheaval of the conductive film of an anode plate, such as short-circuit and a dark 
spot, in view of the above-mentioned actual condition. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, it is 
related with the organic light emitting device which consists of cathode which carried out membrane 
formation formation on the organic layer which the transparence substrate side was made to deposit the 
anode plate of the transparence which carried out membrane formation formation, and on this anode 
plate film, and this organic layer. 

[0019] And it has been the description that the organic light emitting device of this invention equipped 
the transparence substrate side with the anode plate of the two-layer configuration which carried out film 
formation of the transparent conductive film amorphous on it for the transparent conductive film of 
polycrystal respectively. 
[0020] 

[Function] Thus, the anode plate of the constituted organic light emitting device is covered with the 
transparent conductive film with the amorphous local upheaval generated on the transparent conductive 
film of polycrystal. Moreover, granular growth does not arise and the amorphous transparent conductive 
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film serves as a uniform and flat film surface. 

[0021] Consequently, since the organic layer deposited on the anode plate film is formed on the 
amorphous transparent conductive film, an organic layer is not broken through by the granular local 
upheaval produced on the anode plate film. It becomes an organic light emitting device without the 
short-circuit resulting from local upheaval of the anode plate film, or a dark spot from this. 
[0022] 

[Embodiment of the Invention] Next, 1 operation gestalt of this invention is explained along with a 
drawing. Drawing 1 is the simple block diagram showing the organic light emitting device of this 
operation gestalt. As for this organic light emitting device, everything but an anode plate configuration 
has an organic light emitting device of the conventional example shown in drawing 3 , and this 
composition so that it may illustrate. 

[0023] And as shown in d raw ing 2 , membrane formation formation of the transparent conductive film 
12a of polycrystal is carried out as the 1st layer of an anode plate on the field of the transparent glass 
substrate (or transparent plastic plate) 1 1 , membrane formation formation of the still more nearly 
amorphous transparent conductive film 12b as the 2nd layer of an anode plate is carried out, and the 
transparent conductive film 12a and 12b of these two-layer configuration constitutes the anode plate 12 
from this operation gestalt. 

[0024] Moreover, transparent conductive film 12a of polycrystal carries out thin film formation at 
1000 A using ITO material, and using IXO (trade name of Idemitsu Kosan, Inc.), 500A - 1000A 
amorphous transparent conductive film 12b is deposited, and has carried out film formation. IXO is 
In203-ZnO system amorphous transparence electric conduction material. 

[0025] In addition, patterning of these transparent conductive film 12a and 12b is carried out to an 
electrode configuration after membrane formation according to vacuum membrane formation or wet 
process. 

[0026] Since the local upheaval which generates the anode plate 12 formed as mentioned above in 
transparent conductive film 12a in a film formation process is covered with transparent conductive film 
12b, it serves as a uniform flat film surface according [ the front face of an anode plate 12 ] to 
transparent conductive film 12b. 

[0027] Therefore, since the electron hole transportation layer 13 can be made to deposit on the flat film 
surface of amorphous transparent conductive film 12b, it breaks through in the electron hole 
transportation layer 13, and a part does not arise. 

[0028] Thus, since it had the anode plate 12 constituted using the advantage of transparent conductive 
film 12a of the small polycrystal of specific resistance, and amorphous transparent conductive film 12b 
which does not produce local upheaval although specific resistance is larger than this transparent 
conductive film 12a, it becomes an organic light emitting device without the short-circuit and generating 
of a dark spot resulting from local upheaval of an anode plate 12. 

[0029] As mentioned above, although 1 operation gestalt of this invention was explained, transparent 
conductive film 12a can be formed by the other ZnO(s) material of ITO material, Sn02 material, etc., 
and transparent conductive film 1 2b can be formed not only by IXO but by the same amorphous 
material. 

[0030] Furthermore, the anode plate 12 of the above-mentioned operation gestalt can be similarly 
carried out about the organic light emitting device shown in drawing 4 , drawing 5 , and drawing 6 as a 
conventional example. 
[0031] 

[Effect of the Invention] Since the organic light emitting device of this invention was equipped with the 
anode plate considered as the two-layer film configuration by the transparent conductive film of 
polycrystal, and the amorphous transparent conductive film, it turns into a good organic light emitting 
device without short-circuit or a dark spot, as described above. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the organic light emitting device equipped with the 
luminous layer which consists of organic material. 
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PRIOR ART 



[Description of the Prior Art] Drawing 3 is the simple block diagram showing an example of an organic 
light emitting device. This organic light emitting device carries out film formation of the electron hole 
transportation layer 13, a luminous layer 14, and the electronic transportation layer 15 one by one on the 
transparent glass substrate 1 1 which carried out film formation of the anode plate 12, and has further 
structure which carried out film formation of the cathode 16 at the electronic transportation layer 15 so 
that it may illustrate. In addition, a glass substrate 1 1 has some which were formed by transparent 
plastics material. 

[0003] The anode plate 12 is formed with the large metal and large alloy of a work function. 
Specifically, it is the transparent conductive film of the polycrystal formed using ITO (oxide of indium- 
tin), Sn02 (tin oxide), ZnO (zinc oxide), etc. 

[0004] Moreover, film formation of the electron hole transportation layer 13, a luminous layer 14, and 
the electronic transportation layer 1 5 is carried out by organic material (organic compound). The 
macromolecule system material specifically represented with the low-molecular system material 
represented by AIq3 (aluminum chelate complex) and TPD (aromatic series diamine) or a PPV 
(polypheny lene vinylene) derivative is used. 

[0005] The above-mentioned cathode 1 6 is formed with the mixture of a metal and an alloy with work- 
related [ small ], or a these metals and an alloy. Specifically, it is the cathode which carried out thin film 
formation of calcium (calcium), aluminum (aluminum), an aluminum-Li (lithium) alloy, a Mg 
(magnesium)-Ag (silver) alloy, a Mg-aluminum alloy, the Mg-In (indium) alloy, etc. by approaches, 
such as vacuum evaporationo and sputtering. 

[0006] When the above-mentioned organic light emitting device impresses direct current voltage to an 
anode plate 12 and cathode 16, the electron hole poured in from an anode plate 12 is sent to a luminous 
layer 14 through the electron hole transportation layer 13. Moreover, the electron poured in from 
cathode 16 is sent to a luminous layer 14 through the electronic transportation layer 15. In a luminous 
layer 14, an electron hole and an electron recombine, by this, the organic material of a luminous layer 14 
will be in an excitation state, and an exciton generates. 

[0007] Thus, the generated exciton diffuses the inside of a luminous layer 14, deexcitation is carried out 
continuously to that ground state, light is then emitted, and this luminescence is injected through the 
electron hole transportation layer 13, an anode plate 12, and a glass substrate 11. 
[0008] Drawing 4 is the simple block diagram of the organic light emitting device constituted so that a 
luminous layer 14 might serve as the electronic transportation layer 15. As for this light emitting device, 
film formation of the anode plate 12 is carried out at a glass substrate 1 1, the laminating of the electron 
hole transportation layer 13 and the luminous layer 14 is carried out on it, and film formation of the 
cathode 16 is carried out at the luminous layer 14. 

[0009] Drawing 5 is a simple block diagram of an organic light emitting device with which a luminous 
layer 14 serves as the electron hole transportation layer 13. As for this light emitting device, film 
formation of the anode plate 12 is carried out at a glass substrate 1 1, the laminating of a luminous layer 
14 and the electronic transportation layer 15 is carried out on it, and film formation of the cathode 16 is 
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carried out at the electronic transportation layer 15. 

[0010] Drawing 6 is the simple block diagram of the organic light emitting device which is not equipped 
with the electron hole transportation layer 13 and the electronic transportation layer 15. As for this light 
emitting device, film formation of the anode plate 12 is carried out at a glass substrate 1 1, the laminating 
of the luminous layer 14 is carried out on it, and film formation of the cathode 16 is carried out at the 
luminous layer 14. 

[001 1] The organic light emitting device shown in drawing 4 , drawing 5 , and drawing 6 emits light by 
impressing direct current voltage to an anode plate 12 and cathode 16 like the organic light emitting 
device shown in drawing 3 , and this luminescence injects it through an anode plate 12 and a glass 
substrate 1 1 . 

[0012] The luminescent color of the above-mentioned conventional organic light emitting device has a 
large place depending on the organic material of a luminous layer 14. In current, the organic light 
emitting device of green, yellow, orange, red, and the blue luminescent color is put in practical use and 
proposed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the organic light emitting device of this invention was equipped with the 
anode plate considered as the two-layer film configuration by the transparent conductive film of 
polycrystal, and the amorphous transparent conductive film, it turns into a good organic light emitting 
device without short-circuit or a dark spot, as described above. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] As shown in drawing 7 , on the field of a glass substrate 1 1, 
patterning of the transparent conductive film of polycrystal is carried out after membrane formation and 
to an electrode configuration according to vacuum membrane formation or wet process, and thin film 
formation of the anode plate 12 of the above-mentioned organic light emitting device is carried out. 
[0014] Therefore, when carrying out membrane formation formation of the anode plate 12 using ITO of 
polycrystal, partial growth of crystal grain (grain) arises like a film formation fault, and local upheaval 
(many projecting parts of irregular arrangement) of a crystal arises on a film surface. 
[0015] Since magnitude (height) becomes 1500A or more, this local upheaval comes to break through 
the organic layer (an electron hole transportation layer or luminous layer) made to deposit on an anode 
plate 12. For this reason, the defect resulting from short-circuit or dark spot (non-light-emitting part) 
growth arises in a light emitting device. 

[0016] Moreover, if an organic layer is formed thickly and all local upheaval on an anode plate 12 tends 
to be covered, since the luminescence starting potential of an organic light emitting device will rise, the 
problem said that a light emitting device property falls arises. 

[0017] This invention aims at proposing the organic light emitting device which solved problems 
generated by local upheaval of the conductive film of an anode plate, such as short-circuit and a dark 
spot, in view of the above-mentioned actual condition. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, it is 
related with the organic light emitting device which consists of cathode which carried out membrane 
formation formation on the organic layer which the transparence substrate side was made to deposit the 
anode plate of the transparence which carried out membrane formation formation, and on this anode 
plate film, and this organic layer. 

[0019] And it has been the description that the organic light emitting device of this invention equipped 
the transparence substrate side with the anode plate of the two-layer configuration which carried out film 
formation of the transparent conductive film amorphous on it for the transparent conductive film of 
polycrystal respectively. 



[Translation done.] 
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OPERATION 



[Function] Thus, the anode plate of the constituted organic light emitting device is covered with the 
transparent conductive film with the amorphous local upheaval generated on the transparent conductive 
film of polycrystal. Moreover, granular growth does not arise and the amorphous transparent conductive 
film serves as a uniform and flat film surface. 

[0021] Consequently, since the organic layer deposited on the anode plate film is formed on the 
amorphous transparent conductive film, an organic layer is not broken through by the granular local 
upheaval produced on the anode plate film. It becomes an organic light emitting device without the 
short-circuit resulting from local upheaval of the anode plate film, or a dark spot from this 
[0022] 

[Embodiment of the Invention] Next, 1 operation gestalt of this invention is explained along with a 
drawing. Drawing 1 is the simple block diagram showing the organic light emitting device of this 
operation gestalt. As for this organic light emitting device, everything but an anode plate configuration 
has an organic light emitting device of the conventional example shown in drawi ng 3 , and this 
composition so that it may illustrate. 

[0023] And as shown in drawing 2 , membrane formation formation of the transparent conductive film 
12a of polycrystal is carried out as the 1st layer of an anode plate on the field of the transparent glass 
substrate (or transparent plastic plate) 1 1, membrane formation formation of the still more nearly 
amorphous transparent conductive film 12b as the 2nd layer of an anode plate is carried out, and the 
transparent conductive film 12a and 12b of these two-layer configuration constitutes the anode plate 12 
from this operation gestalt. 

[0024] Moreover, transparent conductive film 12a of polycrystal carries out thin film formation at 

1000A using ITO material, and using IXO (trade name of Idemitsu Kosan, Inc.), 500A - 1000A 

amorphous transparent conductive film 12b is deposited, and has carried out film formation. IXO is 

In203-ZnO system amorphous transparence electric conduction material. 

[0025] In addition, patterning of these transparent conductive film 12a and 12b is carried out to an 

electrode configuration after membrane formation according to vacuum membrane formation or wet 

process. 

[0026] Since the local upheaval which generates the anode plate 12 formed as mentioned above in 
transparent conductive film 12a in a film formation process is covered with transparent conductive film 
12b, it serves as a uniform flat film surface according [ the front face of an anode plate 12 ] to 
transparent conductive film 12b. 

[0027] Therefore, since the electron hole transportation layer 13 can be made to deposit on the flat film 
surface of amorphous transparent conductive film 12b, it breaks through in the electron hole 
transportation layer 1 3, and a part does not arise. 

[0028] Thus, since it had the anode plate 12 constituted using the advantage of transparent conductive 
film 12a of the small polycrystal of specific resistance, and amorphous transparent conductive film 12b 
which does not produce local upheaval although specific resistance is larger than this transparent 
conductive film 12a, it becomes an organic light emitting device without the short-circuit and generating 
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of a dark spot resulting from local upheaval of an anode plate 12. 

[0029] As mentioned above, although 1 operation gestalt of this invention was explained, transparent 
conductive film 12a can be formed by the other ZnO(s) material of ITO material, Sn02 material, etc., 
and transparent conductive film 12b can be formed not only by IXO but by the same amorphous 
material. 

[0030] Furthermore, the anode plate 12 of the above-mentioned operation gestalt can be similarly 
carried out about the organic light emitting device shown in drawing 4 , drawing 5 , and drawing 6 as a 
conventional example. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 4/7/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the simple block diagram of an organic light emitting device showing 1 operation 
gestalt of this invention. 

[Draw.ing-2] It is the simplified schematic showing the anode plate configuration with which the above- 
mentioned organic light emitting device was equipped. 

£Drawing_3] It is the simple block diagram of the organic light emitting device shown as a conventional 
example. 

[Drawing 4] It is the simple block diagram of the same organic light emitting device as drawing 3 which 
is not equipped with an electronic transportation layer. 

[Dra\ving_5] It is the simple block diagram of the same organic light emitting device as drawing 3 which 
is not equipped with an electron hole transportation layer. 

[Drawing 6] It is the simple block diagram of the same organic light emitting device as drawing 3 which 
is not equipped with an electron hole transportation layer and an electronic transportation layer. 
[Drawing . 7] It is the simplified schematic having shown the anode plate configuration of the organic 
light emitting device shown as a conventional example. 
[Description of Notations] 

1 1 Glass Substrate 

12 Anode Plate 

12a Transparent conductive film of polycrystal 
12b Amorphous transparent conductive film 

13 Electron Hole Transportation Layer 

14 Luminous Layer 

1 5 Electronic Transportation Layer 

16 Cathode 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[Drawing_4] 
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[ Draw in g 5] 



[Drawing_6] 
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[Drawin g 7] 
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